Differential effects of the glycolysis inhibitor 2-deoxy-D-glucose on the activity of pro-apoptotic agents in metastatic melanoma cells, and induction of a cytoprotective autophagic response.
2-Deoxy-D-glucose (2DG) is a synthetic glucose analogue that inhibits glycolysis and blocks cancer cell growth. In this report, we evaluated the role of 2DG in the induction of cell death in human metastatic melanoma cells. We have also examined the effects of 2DG in combined treatments with four different pro-apoptotic agents: (i) Temozolomide (TMZ), a chemotherapic drug commonly used to treat metastatic melanoma, (ii) Pyrimethamine (Pyr), a pro-apoptotic antifolate drug recently reappraised in cancer therapy, (iii) Cisplatin (CisPt), a drug capable of directly binding to DNA ultimately triggering apoptosis of cancer cells and (iv) the kinase inhibitor Staurosporine (STS), a prototypical inducer of mitochondria-mediated apoptosis. We found that 2DG per se: (i) induced a cell cycle arrest in G(0) /G(1) , (ii) promoted autophagy, (iii) was ineffective in inducing apoptosis in association with the chemotherapic drug TMZ, whereas (iv) it was synergistic with CisPt and STS pro-apoptotic drugs through a mechanism involving changes of mitochondrial homeostasis. Conversely, (v) 2DG hindered the pro-apoptotic effects of Pyr via a mechanism involving either the block of cell cycle in G(0) /G(1) or the modification of the free radical production of the cell, i.e., decreasing the production of reactive oxygen species (ROS) and increasing the production of reactive nitrogen species (RNS). Moreover, a clear-cut autophagic response involving endoplasmic reticulum remodelling was detectable. Since autophagic cytoprotection has been suggested to contribute to the induction of chemoresistance, these results could provide useful clues as concerns the use of 2DG as anticancer agent in combinatory protocols.